(19)B*H**/T (J P) 02) & 0U # & & $g (A) OOWHHWMW* 

^W¥9-223662 

(43)&WB ¥«9¥(1997)8 326B 



(51)Inta° WME* fffl«S## FI ft«^«3f 

HOIL 21/027 H0 1L 21/30 5 1 8 

GO 3B 27/16 GO 3B 27/16 L 

HO 1L 21/30 5 1 5B 

5 2 7 



*£K* aH*«®ftl8 FD 



(21)tfJB## 


»B¥8- 53985 


(7DUBA 


000001007 










(22)tfi»B 


¥j£8<P(1996)2/!16B 




JOKt^BETAf 3 TB30S 2 ^ 






(72mm 


sun 








W*JH»ill«Tff(f»JRK^#±«I53Sfi!j * 














(74)ft9A 


#5t± K3K 



(54) vsmmm. £*s»^ii3u/*n&*)8^&^/H*<&«^i£ 



(57) [RM 

zt. 




(2) 



1 

ummi] %n*^h<r>jvix%x\m$tm±.$: 
b&mbti*m%&. 

i mm 2 ) mmmmzmt mmm mmm 
*> i&tftftai , mmmmmm t> mvc m ^ a 

imm 3 ] %®mfrL,<7)wz%x'mffiw±i 
x v c t t -tmmm. 

£ stilt 5 fflSftiij& s iB:ff9rco/ X^Jt^fJfe^ 

%~>t2bz tzmixm^m ' w*K%3£*xxai 
uztix^tzb *mt timm3mmx. 
i mm s ] ymz&fr wi-zytxwmmtz 

zimbtimmt. 

imme ) ftM^fZfrtjwvixytx-wmitzmi 

Mftt'mmizitMitzM&x'mtmmzwxft 
xtntx^izbsmt-t&j&smm*. 

sxm 2 mmmzmt « turnm, m i m 
Ki/w%2mwm$.mmi-z,m®m. 
m i ®*xii/Rvm2®i#<7)mmfri)m&m 

> wxm.ucm<r» wxm&m mtzsm 
». w^x^txmamk w^vx^^m^^^ 
^vxmmmimmmmsm. * ltkjw)/w 

t LT v >£ ; fc tmb-tzmm 6 o^SMfStf 
SB. 

■fife. &*Mm*mz£*)miiviftbm2to>tobtf 
'^^itx^zbmmbti^mms. 



^¥9-2 2 366 2 



here 9 ] tnsmummtmui 1 

siw-* sits* . ummtatt t smm>t, n?—? i z 
s^v iTit» i t * 2 mtmttmm&zm i 
tm&&MnM. im 1 t^tas 2^(*<offi^^u J | 

10 [If#JSlO] ^*m>t>cr>/Vl-z%.X'fflJllt:% 
MI»W:j:Diiii*t ¥2ftto 

tit*fli i ] %ffi*Wj>^W)i,x%?fmitzm 
iwmtwt-yzmmmzt m2mm± 

zmzj: *) m i mxu% 2 mmmmmm& 
20 ^&wuz®&vmmmt:^>i-xmzitxv>zz 
timbtimsimnm&. 
i mm 1 2 3 mmsiimmmm 1 ^<*xii 

tea;. i^^^3fc»$p^fitiSMVPx^B$MA^»: 

30 >\<*mmnizmm.mmz>vvxm:iz<ti ; >mm 
mzzix^zzbzmb-tmmi 

£^mm<»mmiztt&zttmitx'mz 
vxmmizmzitw^mssKtm . mm 
*mzx <om\ toftk&2tmbm'V>m%.ucm& 
^mmmtimzmmm^nx^^itx \ » 
set $r«mi: t&7i3ti!fiauajesaf . 
40 immi4) mmmmmmmimm 
/mm 2 Mnwitmt* mmm . i^o^ < 

izgrs\, >t iss 1 b m 2 m<?>tomm$bML$:it!v> 
wf-#>t!k%iKmzKc->t:b$ tzmatMfmjin, 

mm 1 3o%£m&mR%giE. 
nmm 1 5 j ^*m*e>w/i,xKX'!miit:m 

50 l^jB±^^->S-^^^{cJ:0»2^Bq± 



(3 

3 

4-mz x *> im i t % 2 mwrnmrnmuz 

i m$m 1 6 ] mm 1 - 5 <ov >ff<.^ 1 %&xmm 
w&nzm>XT'w x&w&ix^izt mwct 

r mm 1 7 ] mm e - 1 0™ »r n*> 1 jsie»<o 

i@£SS3EMS( flwc r a'4 x LT i >l> d k t 10 

i mm 1 8 ] 1 1 - 1 5 cm ix*> 1 Jii m 
vitm.m&Ksm. zm^xr>u x*<m.ix 

[0001] 

U ftfc I C^LS I ¥<7)*mfaT'U X*?CCD3?<r) 
»«rV <-f x*WR Jfc/ < */l*a&ir?> W **8»^ -y 20 

[0002] 

MBtKOftttf] 3fi*. IC. LS IWO*i*{*fAMX 

m^%izx t )&m&±£mftLi. &%.m&zxT 

[ 0 0 0 3 ] X. fiiSTtfiSttft^tf^fl. J."J®ffi 

•vi— fzm^xm&i)<tm'>t:t><r)im«bm 

ZtlX^Z. 

[0004] 40 

imtftmi x -5 ttimm mt ixwxm 

t^-saw* tew. mx&vpm ovxm&n 
$ s-as wci&tfrr * z t wmrnz* o t < & . 

[ 0 0 0 5 ] 04 ti/ WX#«£-fflV tfcjfeSEffi&tyS* 

f-?juxf— >'/XA$:tfcffit£ , >XAXT-> ; 
TZht>*%tz rxr-^j ii^o. ) t£E5»ffl#fi 50 



^¥9-2 2 366 2 

4 

3 v&ottmmznth 'wz%m*h <r> >wx % 

[0 00 6] ISJia (A) (il^/PX-f-xcoauSL I§] 

h(b) ttvzt>\XT-<;<omm, mm ( c > aw* 

I/O**. isJIsd (C) iz^-fXolz. >Oix%m^h<r) 

>vvxm$mt-%.x'hh. zo&. nn-ttmmft 

[ 0 0 0 7 ] ^W«t o tlie5lW)^lES»M36ait:av»T 
Ji. j&K3l^*IKt^f--5/jWit«JB3&»/|>-®ME 

izji-r 4 * T'toin^jra t -%&m>>t>i*±#.mz&t 
itx'nmmmiaii'wxmiitmix&bi'. zti 
^rnisAt^ivx^t^zm-th-k^^z t->x 

t!fiflKr»»x h d- ^*>'*< ^ 5 1 V > o |8I06<2> -5 
fc. 

[0008] *!60f](i, /WX^afrf 6^</WXita*»4> 
!W»iB«r*»*fc:*a!ilMrt-S C t * { T'3 . i^xyp-r 

•/ hT-*«*TAM x ^ Kjsi-s ; t ^T-^ imm 

[0009] 

( 1 - 1 ) ^^S*^(0/-^X5fcm^«ffi±.^!iS=f 

[ooio] mz. ( i — i - 1 ) immM>mmi 
<wwwLmmhm&\z&. tmmmmms. 
mmm. >wx%fcLfcffli!<7)'wximsn* 
mwwwvvx%mrm**fttm\mn$i>. * l 

ta 4 g^A-^X«*B#?[IJlCMie3tiS#S$-AA'X^3t$ 

[0011] ( 1 - 2 ) xmswrw** x%xim 



5 

coo 12] mc. ( i - 2 - 1 ) mmm&mzmz 

(mmm t %mmt>' ft sdt - ? ^km^se 
wsjg Ucfic:^ & t % \zmmM3-mwx 

[ooi3] ( 1 - 3 ) K^m^hwvixKX'Wim 

. ^iztmrnnx^h. 
fooi4] *m<r)mmftmmt. 

( 2 - l ) ft&Jtfflrhw^zfcx-WMLtzl&l'ifaW. 

m±.<o> w - y £ nmm-t £ ss 2 mvmt <,zmm a 
%&mmizmitcmxmmm*:>wz%xz 

VX^ZZ'cimtlX^l. 
[ 0 0 1 5 ] Wc . ( 2 - 1 - 1 ) fr£ft%£|«& gfi 

ma» 1 awoui/awss 2 nw<rmw.^mth&m. 
wax. R»n**x{i/&t/»2«*<o»iiaKtn- 
«t s its^ai^ , stst 1 ft flcX{i/& 2 fljflwo^ 

ai* letw-s ae«»» is' w*ft#i*isiraii» t %%> wx 
* lx mm'wxmftmtzmitm^m'wxft 
b. 

[0016] ( 2 - 2 ) mfrm*hw>vxft-?m 
ftftfc **f»3i£ itzfcmtzvm&mi'&mz&m 

mZ>V),x%%ZitXV>&Zk£mklX^&. 

[ooi7]^(c. (2 -2-1 ) m&mitmmmt 
wias 1 imxu/Avm 2 M^as-tf &&■ 

2%«cco{isfff«$:£ittaie^a5. tsftgfauj&kie 
fggna* ft^r- ? e*-?v ^ r ass 1 ** t » 2 mumm 
*m&M*kx*> immmms Km 1 ftttt s 2 

[0018] ( 2 - 3 ) *jS^K*^^/^X^-C^ 

±.izK%,t&®, mffl®*mzii>mmiimk&2 
mmm^msLizm t rn^mta/ wax 
mm^ix^i^k^nrnkLx^h. 



(4) ^¥9-2 23 66 2 

6 

[0019] *m<r)mmm&mm. 

( 3 - 1 ) ^M^W)'f}<OfV^XitX'^mitzni 1 ftft 

miz%& zitztftz msxt 1 m . mmmmz 
xmm\ mfcxim2v»fccomm®W)mi l zitM 
Ltzmxmmz&zwxftjtzitx^hzk m 
mkix\^. 

[0020] ( 3 - 1 - 1 ) tnsstmmmt 

K»lftWtXli/A(/^2ft#:cO^S)3SgJtt 

ft i?ie3t»sw ^e^iaraiiBi^ m% t 
h ^fsmmmn-Us > ^vxmt 1 tz mw> wxf&tR 
m%im h nam . jmiami t ^ 

*. 

20 [002 1] (3-2 ft WWXJKTJBRI! 

m±mm*¥%co&mmizttfcZittzmitx 
®mikxmimzm&zv%ffe ? m®fttm. % 
ffl\mmz± mm. 1 «j*t*2ft<*t tf^m&i 
tzmtzimxmijtzmzmtmmi'vi'xmz 

HXUZZ. ktttftk IX^Z>. 
[0022] mz. ( 3 - 2 - 1 ) NC9BlEM0f¥lStt 

30 2ft(*0<2atfl85rE1g-fSIQ1g^. KfiS^itStie 
tllf*>ft£OT-^t:a'iV>T^! 1 ft{*t^2?*l«c^ffi 

[0023] ( 3 - 3 ) mmkfrt>W)VX%X<m 
Uzt&ltotm±w<?~-yt:ti&%&mz X *)%2% 

m±.izmm%fr%<7Mtiim izk& ? ittzm&itx- 
mz#xmm%&z*%tft,i$jm%-tm. % 
40 mmmzt 1 ^tm2mw(Dmm^m 
MLk&txswm&f&ntvvxwBmmz&Lx^h 
zktmtixvh. 

[0024] *wn©7 s v w xvKxjjm*. mtftm 
( 1 - 1 > - ( 1 - 3 > ffwmm.. ximm& < 2 
- 1 > - ( 2 - 3 ) ^^$as3e^s. xiiffljtsff 
( 3 - 1 > - < 3 - 3 ) <m^mmmmmm^x 

TJVxtSmi.X^ZZkZ'ft&klXMZ. 
[0025] 

t»"W<^*t^)^flSi] m 1 {i*^H^HJfe^S 1 sosis 

50 mrnx-h 1 . i^isiii 1 c . lsi > u 



(5) 



ftli!W9 - 2 2 366 2 



8 



[00 26] EUfcfcWC. i*y7l/-f?«'?;w 

B*?jR2tcjt »)Bfsa«tr-^»«icfi»sn. /\x?3 
LxflffiStLTfco, -t<iojtwajifl3bifi»{caaa<o2a: 10 

[00 27 J 4{.J3yr>-t-UyXt'*)l>. 3>'T> 
■f-uyX-ili^y'T- i VT7V-*3tf»twas 

m 3 b Ltz&2K±mt^<nmxmk.m 
i&xv-f <**sm) $-w-ri.-7x^>^u-H5 

* tt 4 fttf>Br»7* U— Wmtt &X -y yt.X 'J -y h « 
[0028] 6ttte»V yXT'ft 0 . "?X* > X/U - 

ttEUrU*?/!' (SI**) 9E±£»jtfU 

2CttBL«r i N»H!«tEkUT<7)'>xv\ (S&21W) 1 
[0029] *3«»BBfcfc^-C . VX^XXXI'- F 

xu - * 3 mmm -sum (2 warn > t fti**^ 30 
[0030] 10 ntx^iwsmmmxh 0 - 

l^^/kXr-v' 1 U^uf-y'l 2 (lilT r X 
CfcJt*?Wtt3tfTv>&. lOlliXr-xll. 1 

2<oiig$-dta!W-i)^r-> ? {iSit»ia5 ( 
•c**. «. *mmm-iitiLimmi 0 1 

5/11. 1 2(om.r-^«mWtLXX^r~>ff)m 
[00 3 1 ] 10 3UB»UHNtiKftffi <^Xi(Be«« 

nnstittf) r* *) . fas^aai 1 0 1 fc*r-m«B 

^IbSIBPSBl 0 2*»A>«f-^t«^v^/>f;^»JC<o 
ttfflfflR tffig L $*>T ^ h . 10 4 liSHttt ( > 

&m%\*\\mixv>t. 1 0 sutraa (/«w«i6 
mwmu) 'wxjms^mt'wzi&t 

xftmiwivxM&Mimmz <bd*>. 



[0032] 100 .mmmm-h 0 . t»»«o«i 

XI 0 3 -1 0 5£1rl/tii9. 

Txr-vmmmz&mLKmx'Jwxm 1 t 
[0033] mz*%wmx'iit, v+t^omtv 
mnmm*tz*>. Mmmzmtmitzm^mx 

tVVXftMl is^UX^tthXoizlXH^). lixlz 

jL*)X)i—7",h*foLz-£x^i, x. *mmmx- 

W*»««J«S:5fe;l* £ t C J: 0 . Xr-Vcn 

®wmjmm\zt h ®m zweixm. 
[0034] mz^mmz&Hzmmftmm 
mtzwxmmz. 

[0035] IB* izftft-tt n/p^x^;P^-MAi«6— 
ytfif*)St5. ^x/N±oSISS53t»Pli ( 1 ) -KX' 

[0036] 

P=qx nxBx/Vx ( 1 ) 

izx\ q.ti®wwxftfcx-mtzixi>n%a.s n 
nmmm%K o iz^-th^iuxmimtb^x 

%$M&. Kx\F?x*>?7\s-\<5\.zi.'>X%&& 
[0037] -7X^±<0SaS^fiPSr-J£t«o^O 

[0038] 

n=PXVx/ (qXBx) (2) 

Z<nt%. q. Bx, P\i—%&X*ih&frt>. rt)VX% 

[0039] £T, ^riaHLhTfil 0 ^ o 2 m>V\>X<r) 
^mkW^h^X^&^Bm^. t h>VVX% 
ms$.n<r>m\t. (l)jHX'$ibZhh. 

[004 0] At = l/'n (3 ) 

/^x^tB^raraRlAto^T^xyN^iS-r 
6KiAxtt(4)«-C*bSn. (2). (3) At 
ftA-f titt . -jggrc* 4 C *4h&»* . 
[004 1 ] 
Ax=AtxVx 
-Vx/n 

= qxBx/P=-S (4) 

tti x V*?1\/Xt—V\ 1 f/X/Uf-^'l 2<ifS 

&mJk<nm>atmL\^fe<r>m}k.X')bZii>h. u 

f-^^^Hrr&gBBAyJi ( 5 ) *T«*>**1*. 

10042] Ay = Ax/a (5) 

*) . Xt- is<V&g.ft%.{t L X t >7xyN±<0SS35 

B^fsissiA t , -7XA^isffijsiAx. wwwm. 

A.v<0V^"filA>*\ #^<0*frS-^t ( 2 ) - ( 5 ) 55 



( 

9 

[ 0 0 4 3 ] 03 li, *HJt?B®(cfel,vCl/f-^;UXT 

XT-V&fet'^xWi. 1 WN-/l-v?.||7l:»$fli:<?)re^ 
£yn?t8«i&0?<o.5. 

[ 0 0 4 4 J H3 ( A ) HU1-7>UZ.7—i; i i cos 
*. 03 (D) ii^JLJsXr-^] 2<?m%. 03 

(c ) wwxftmmm&wz%ii?hm-Zn<i 

TmS . li0-C«i5VHCplWL-C^f()-f Sfj-C, Ut? 
^T-y'l 1 i'/XAXf- y'l 2#-jgaflEfcftS 

[0 0 4 6] itz, Vt9H>Xt- : J\ \RV^X./\X 
T-if 1 2 5:^J$-ri»^'(t(CgL^S0g*^?n 

m-ti m&f3ixi$t\ ztuzx o mtzit ixxiv- 

T-/ bfri§,< . iOUf^Uf-^'l 1 ttoUf 
[0047] 02{i*^OJcOHiS^S2<O3?a5«lPe0T' 

*> 5 . *^ii^»u0 1 <mmm 1 1 Jt^t . xt- 

1 *>WX*C3tf*J: olzlX^&ti 

[ o o 4 8 ] 0 2 tcfc ir >r, 106 li tu x%m.mi 

Uf^^r-y'l IXIi/M-Vih^f-yi 2<7) 

aazw « ^am u ■? v » * . 107^ w^ax-fiHMOtt 
0 . ens 1 0 efrhnfflmmzm^xmrn 

WV\,X%%^&frt > W®lf C ]s1-7)lXT-i'-\ 1 x 
(i/Stf-7xy uf- v l 2 *coxr- iS<mm* $*> 
h #f*SEM«£:gS c . Xt- is'tf—fecr)ft®mzj& I tz 
b $ iZJWXftM l ZWXS&tZikhmmmt £ 

[0049] 101 ttXT~>'Q.M!m&. 1 0 2 

■f-^njasfiwjiwwT* 9 . ,1*^140 1 t 
[oo5o] 100 MmmrnecQh 0 » mwm 

SfclOl, 102. 105. 106^^W-x>' 

[0051] »<c«0WWcii. Ur^/U9co«5-u 



^^¥9-2 2366 2 

1 0 

zj&e+z>£o{z/vuxmnwmixti>), ztuz 

[0052] «fcJjeftELfc>6$£tt»Rjfc8a£fl 
ffl LfcrA-f *0^#£o»tJ8«£Ki!W-* . 
[0053] B5U-¥«N(7 f A*<f ^ < I C*l.S 1 5<0 

[0054 ] ^safigattjv^r. (essis 

10 ft) T1i¥$ft T V^xo0&|2ff-£ff^ xf -//2 

iximftth. 

[0 0 5 5] — ^r, Xt/73 ( r 7xy\$<!jS) TJi^'; 

(^XAro-bx) JigJISiBfJffi, WEfflKUiv 
x;t-)iAffflnt 'J y/77 ^ftSftcj; ot^iA 

ix, Xr-y^fcioff^SSixfc^XAS-fflv^^ 
20 *f -y SIST'* 0 , 7 -y -fe > r V IS ( x 
vy. .-Kyf-O/) . A'yir-v'y/xg (f 7 7S 
A) **>I8£*tf. 

[0057] Xf 7 7° 6 (tfttE) fli^-yrS-CfWR 

dfli'aii? (Xr-yT7 ) 
[00 58] 06{i±fe^T'yr4iO»7x/\7"n-t:Xo 

it) Tli^XA^SBnSrBHfcStf*. x T yTl 2 (C 
30 V D ) X*\iy&\mizm®ZJ8!8.? h . 

[0059] XtvT 1 3 (mffi^fiit) Tli^XA.hlc 

a*) Tli^XAt'f^yS-fT^jitr. XT7715 
(U^USS) TWf>x/\«ftlSIKt»M-6. xf 
•yTi 6 (8X) TliUOWUfelt^aiBfci-jTv 

[ 0 0 6 0 ] Xr 77 1 7 (Jg« ) -dill* UC7XA 

mm-h. xf77i8(i7f^i xitmiti 
^xvmmftzmmh. xt-,t\9 ^vx 
io mm x'\tx- vTy?mA,x-^mt%'>tz\si;xh 
mw<. ztimxTvrtm&Ufjozktzx 

-5 X . »7X /N±{:^M{C[5|J!gy ^ _ y tfffifc # 

[ 0 0 6 1 ] i£j s ^^S^igtf&Srfflvtftff . f5 

nmvr'U x m%izmitt s ^ t *<t-^ ^ . 

[0062] 

^CiWiwi 7{C, Ayj,x% 

*t s y ^^*aw»^ ^y Nvpx3tm^wa5 zms-th 
wxmkfrcw vvxmm\*?'vvxmn 
mwtvxmkmttmwm^^imm<7) 
o im&tttt&mz&jzi-izkizxo. wtfcamnm 



(7) 



#1^9-2 236 6 2 



1 1 



1 2 





1 






2 






3 




£ .i k aw* 6$0.h&h» zsmmmmtfcix t> £ 


4 






5 




[0063] ftfc*$fi!f! (c J:/tli\ x;u-7' y h* J SS 


6 




< . Vk «?Xy\.*T-i*0#t!l.X h- 


7 






8 




immtsmmm 


9 • 




im 1 1 &m<n%wm 1 *>*awwna ■ 10 


1 0 






1 1 






1 2 






10 1 






102 




[04 ] fe?mfe$g!£%$imz}mz> vi-?ivxt- 


1 0 3 






104 






105 




[15] t> U x aK& * &n 7a-+*-h 


106 




[06 ] *fgBflco5-V^^)Sii*ffic07a-^-^-h 


1 0 7 












[05] 



1 -?**HfE "I 



(8) 



^1^9-2 23662 



[02] 





[06] 



i ft [ 

C V D 1 

13) 



•oat 



1 Uf y71ffl 

i m * l 



1 " 


« 1 






I i 









